such as tallgrass prairie (Easterla 1962 , Eddleman 1974 , Johnsgard 1979 , Rotenberry and Wiens 1980 , Zimmerman and Finck 1983 , Herkert 1991a , semidesert grassland (Bock et al. 1986) , and planted cover, such as Conservation Reserve Program (CRP) fields (Welsh and Kimmel 1991 , Hull 1993 , Delisle and Savidge 1995 , King and Savidge 1995 , Granfors et al. 1996 , Hull et al. 1996 , Best et al. 1997 , Klute et al. 1997 , Robel et al. 1998 , McCoy et al. 1999 , Swanson et al. 1999 , dense nesting cover (Sample 1989) , Waterfowl Production Areas (Niesar 1994) , Wildlife Production Areas (Caito 1993) , and federal Soil Bank Program fields (Roseberry and Klimstra 1970) . Eastern Meadowlarks also inhabit pastures (Wiens 1969 , Roseberry and Klimstra 1970 , Rotenberry and Wiens 1980 , Skinner et al. 1984 , Kahl et al. 1985 , Sample 1989 , Klute 1994 , Granfors et al. 1996 , Klute et al. 1997 , haylands (Graber and Graber 1963 , Roseberry and Klimstra 1970 , Kahl et al. 1985 , Sample 1989 , Bollinger 1995 , and reclaimed surface mines (Whitmore 1980) . Gross (1965) reported that Eastern Meadowlarks are found in grasslands, haylands, croplands, orchards, grassed islands among plowed fields, stubble, and pastures but are generally absent from woodland or shrubland. In Wisconsin, Eastern Meadowlarks were considered habitat generalists and were found in a variety of habitats from oldfields to wet prairies to small-grain fields (Sample 1989 , Sample and Hoffman 1989 , Mossman and Sample 1990 . In Wisconsin and Minnesota, Faanes (1981) found Eastern Meadowlarks in hayfields, oak savannahs, overgrazed pastures, oldfields, and shrub carr wetlands. Eastern Meadowlarks were found in Wisconsin cranberry (Vaccinium macrocarpon) beds, but not in impoundments (Jorgensen and Nauman 1993) . In Kansas and Nebraska, meadowlarks used floodplain prairie and wet meadows (Johnsgard 1979 , Cink and Lowther 1989 , Faanes and Lingle 1995 , Helzer 1996 , Helzer and Jelinski 1999 . In Ontario, meadowlarks used weedy meadows surrounding a marsh (Boyer and Devitt 1961) . In Arkansas, they were present in hayland and fields of burned and unburned broomsedge (Andropogon virginicus) but were not present in oldfields, red cedar (Juniperus virginiana) glades, forest edges, or forests (Shugart and James 1973) .
Eastern Meadowlarks occasionally breed in agricultural areas such as rowcrop fields (Best et al. 1997 ; Eastern Meadowlarks and Western Meadowlarks [Sturnella neglecta] combined), small-grain fields (Dambach and Good 1940 , Johnsgard 1979 , Sample 1989 , grassed waterways (Bryan and Best 1991) , farmstead shelterbelts (Yahner 1982) , and herbaceous fencerows (Best and Hill 1983) . In a multi-state midwestern study comparing bird use between CRP and cropland, abundance of meadowlarks (Eastern and Western meadowlarks combined) in CRP was greater than or equal to abundances in cropland in all of the six states studied (Best et al. 1997) . In Indiana, Eastern Meadowlarks were more abundant in no-tillage fields (fields untilled between harvest and planting with seed planted directly into crop residue) than in conventionally tilled (fields tilled in the spring prior to planting) fields (Castrale 1985) . Eastern Meadowlarks also have been found along roadsides, in orchards, golf courses, airports (Lanyon 1995) , and in colonies of Gunnison's prairie dogs (Cynomys gunnisoni) (Clark et al. 1982) .
Where populations of Eastern and Western meadowlarks are sympatric in the Great Plains, Eastern Meadowlarks are found in wet lowland areas, such as valleys and river bottoms, whereas Western Meadowlarks are found in dry uplands (Lanyon 1956a (Lanyon , 1957 Dinsmore et al. 1984) . In desert grasslands, a reversal of the two species' usual ecological relationship occurs; Western Meadowlarks inhabit irrigated land and Eastern Meadowlarks inhabit arid, natural grassland (Lanyon 1962) .
The Habitat Suitability Index (HSI) for Eastern Meadowlark is a model based on suspected species-habitat relationships, but cause and effect relationships are untested (Schroeder and Sousa 1982) . The HSI indicated that optimal habitat contained dense grasses of moderate height (12.5-35 cm), low shrub cover (<5%; >35% was too dense), low forb cover, and adequate perches. Optimal total herbaceous (including grass) cover was >90%, whereas <20% was inadequate as nesting habitat. Optimal proportion of herbaceous cover that was grass was >80%, whereas <20% was inadequate as breeding habitat. Variation in canopy height was desirable, because ideal vegetation heights for foraging and loafing were between 10 and 30 cm. Ideal vegetation heights for nesting were between 25 and 50 cm. Optimal conditions for the species probably were met where most of the habitat was suitable for foraging and loafing. Average vegetation heights <2.5 cm or >76 cm were unsuitable. Hays and Farmer (1990) modified the HSI by eliminating distance-to-perch as a variable and adding mean height of herbaceous canopy in mid-spring (estimated by averaging pregreenup and mid-summer visual obstruction readings [VOR] and then converting VOR into height).
Although Eastern Meadowlarks inhabit both native and tame grasslands, no consistent pattern of preference between the two grassland types has been documented (Hayden 1985, Walk and Warner 1999) . In Minnesota, Eastern Meadowlarks were found only in tame grasslands of Waterfowl Production Areas but not in brushy (woody vegetation <1.5 m tall) or native grasslands (Niesar 1994) . In Illinois, Eastern Meadowlarks were found on both upland prairie and areas planted to Kentucky bluegrass (Poa pratensis), although densities were higher on upland prairie (Birkenholz 1973) . Grass height, ground cover, and litter depth were similar in both habitats, but native prairie had higher soil moisture, more foliage cover, and greater variation in grass height than areas of Kentucky bluegrass. In another Illinois study, Eastern Meadowlarks were present in both tame and native grasslands (Walk and Warner 1999) . In Missouri, Eastern Meadowlarks were found in prairie fragments as well as in pastures planted to tame grasses (Hayden 1985) . In Missouri CRP fields planted either to monocultures of native switchgrass (Panicum virgatum) or to a mixture of tame grass species, meadowlarks (Eastern and Western meadowlarks combined) were more abundant in tame fields than in native fields, presumably due to lower vegetation height in tame fields (McCoy 1996) . Likewise, in Ohio Wildlife Production Areas, Eastern Meadowlarks were more abundant in areas planted to tame grasses than in areas planted to monocultures of native switchgrass (Caito 1993) . Vegetation height was lower and vegetation diversity was higher in tame WPAs than in switchgrass although no relationships between Eastern Meadowlark density and vegetation height or vegetation diversity were found. In a study of tame and native CRP fields, native prairie, and sorghum fields in Nebraska, Eastern Meadowlarks were found only in native prairie, possibly because CRP vegetation was tall and dense and did not provide adequate perch sites (King and Savidge 1995) . However, in another CRP study in Nebraska, meadowlark (Eastern and Western meadowlarks combined) abundances were similar between CRP fields planted to a mixture of native grasses and CRP fields planted to tame grasses (Delisle 1995, Delisle and . In Pennsylvania, there was no difference in abundance between tame and seeded native (restored) grasslands (Davies 1997) . In southeastern Arizona, Eastern Meadowlarks were more abundant in areas of native grasses than areas planted to tame grasses (Bock et al. 1986, Bock and Bock 1988) . Tame grasslands had significantly lower coverage of native grasses, herbs, and shrubs, and similar coverage in bare ground than in native grasslands.
The response of Eastern Meadowlarks to vegetation structure varies among studies. Wiens (1974) reported that the highest densities of Eastern Meadowlarks in tallgrass prairie occurred where vegetative heterogeneity was low. In Oklahoma, densities of Eastern Meadowlarks were higher in moderately grazed, vegetatively heterogeneous tallgrass than ungrazed, vegetatively homogeneous tallgrass (Risser et al. 1981) . In Kansas, Zimmerman (1992) reported that areas with the highest vegetative heterogeneity supported the highest densities of grassland bird species, including the Eastern Meadowlark. Also in Kansas, meadowlark (Eastern and Western meadowlarks combined) abundance was greatest in CRP fields that had the highest occurrence of forbs (Hull 1993 , Hull et al. 1996 . Within tallgrass prairie, abundance of Eastern Meadowlarks was positively correlated with grass and litter cover, maximum and effective vegetation height, litter depth, and total vegetation contacts (Rotenberry and Wiens 1980) . Abundance was negatively correlated with percent bare ground, variation in total number of vegetation contacts, variation in litter depth, and variation in forb and shrub heights. In Illinois tallgrass, density of Eastern Meadowlarks was positively correlated with percent vegetation contacts of living vegetation and negatively correlated with grass height, total vegetation height, and total number of vegetation contacts of grasses, forbs, and dead vegetation (Herkert 1991a) . Density was negatively correlated with total vegetation species richness, abundance of forbs and shrubs, and a structural heterogeneity index (described as either high or low variability in litter depth, vegetation height, and vegetation density). However, in Missouri, density of Eastern Meadowlarks was not influenced by vegetation characteristics (Winter 1998, Winter and Faaborg 1999) . In CRP fields in Missouri, presence of meadowlarks (Eastern and Western meadowlarks combined) was negatively correlated with percent canopy cover of dead vegetation (McCoy 1996) . Abundance was positively correlated with percent grass canopy cover and length of pasture/hayland edge; abundance was negatively correlated with vertical obstruction values, core area of hay within 1 km, litter cover, and core grassland area within 1 km. Core area was defined as area of grassland >50 m from a non-CRP edge. Within native and tame CRP fields in Nebraska, meadowlark (Eastern and Western meadowlarks combined) abundance was negatively correlated with litter depth (Delisle 1995, Delisle and . In Minnesota, meadowlark (Eastern and Western meadowlarks combined) abundance was positively correlated to percent of land in grass cover (Kimmel et al. 1992) .
In Maine, abundance was positively correlated with taller grass and low-growing (0-60 cm) shrub cover and negatively correlated with tall (60-200 cm) shrub cover (Vickery et al. 1994) . In New York hayland, abundance of Eastern Meadowlarks increased linearly with field age (Bollinger 1988 (Bollinger , 1995 . Abundance was positively associated with plant-species richness and negatively associated with percent vegetation cover, vegetation patchiness, and percent cover of birdsfoot trefoil (Lotus corniculatus). As fields aged, plant diversity and patchiness increased whereas vegetation height decreased. In southeastern Arizona, abundance was positively correlated with shrub cover (Bock and Bock 1992) .
Song perches, such as natural wood substrates or human-created posts, are used by Eastern Meadowlarks (Wiens 1969 , Harrison 1977 , Kahl et al. 1985 . Although Eastern Meadowlarks tend to avoid areas with heavy woody invasion, they tolerate the presence of some woody vegetation and occasionally sing from woody perches (Kahl et al. 1985 , Sample 1989 . Perches either may be located around the periphery, or within suitable habitat, but average distance between suitable cover and perch sites should be <30 m, based on the HSI (Schroeder and Sousa 1982) . Harrison (1977) reported that Eastern Meadowlarks preferred artificial perches that were 2 m tall over artificial perches that were 1.5 m tall. Vickery and Hunter (1995) reported that Eastern Meadowlarks used artificial song perches but that the additional perch sites did not increase meadowlark density. In Missouri, areas at song perches had few woody stems <2.5 cm diameter at breast height (dbh) and no woody stems >2.5 cm dbh, dense (>90%) ground vegetation, and moderate to dense (>65%) litter coverage (Kahl et al. 1985) .
Eastern Meadowlarks nest on the ground (Roseberry and Klimstra 1970, Lanyon 1995) in litter or under dense, overhanging grasses (Easterla 1962 , Wiens 1969 . In Kansas, nest sites (0.25 m 2 around the nest) in tallgrass hayland had significantly less bare ground than the area 1-10 m around the nest sites (Jensen 1999) . In Kansas, Granfors et al. (1996) found that Eastern Meadowlarks selected nest sites with significantly greater litter cover and litter depth, a higher proportion of grass, and more structural homogeneity than available on random plots. In Wisconsin Waterfowl Production Areas, nest density was negatively correlated with spring and summer VOR (Evrard and Bacon 1995) . In Illinois, average height of cover at 204 nests was 38 cm tall, with 67% of nests in cover 25-51 cm tall (Roseberry and Klimstra 1970) . Presence of dead grass stems and absence of woody vegetation appeared to be important nesting habitat requirements. Few nests were found in wheat, fallow, or idle areas because of lack of good grass cover in the first two habitats and invasion of woody plants in the latter habitat. Of 307 nests, 65% were in pasture (0.5 nests/ha), 17% in hayland (0.3 nests/ha), 8% in fields enrolled in the federal Soil Bank Program (0.1 nests/ha), 7% in idle fields (0.1 nests/ha), 2% in fallow fields (0.1 nests/ha), and 1% in winter wheat (0.1 nests/ha). Under the Soil Bank Program, enrolled fields were no longer cultivated and were seeded to grasses; mowing (i.e., cutting grass) was allowed but grazing and haying (i.e., harvesting mown grasses for use as animal feed) were not allowed. Of 220 nests, 44.5% were partially concealed from above, 38.2% had full canopy coverage, and 17.3% were open from above. Path rush (Juncus tenuis), cheatgrass (Bromus secalinus), meadow fescue (Festuca elatior), Canada bluegrass (Poa compressa), Kentucky bluegrass (P. pratensis), Japanese clover (Kummerowia striata), and Korean lespedeza (Lespedeza stipulacea) were commonly used in constructing the nest bowl. In Missouri, Eastern Meadowlarks nested in grasslands of short to moderate stature (about 50% cover 1 cm above ground and about 20% cover 25 cm above ground) that were moderately to heavily grazed (Skinner et al. 1984) . Nests usually were located under clumps of grasses or forbs. Roseberry and Klimstra (1970) observed that nests in Illinois were built on slopes more often than on crests of hills or in valleys. Of 350 nests, 48.9% were oriented north, northeast, or east. In Wisconsin, Wiens (1969) found that nests were oriented north and east. Similarly, in Wisconsin, Lanyon (1957) found that 55% of 64 nests were oriented north, east, or northeast. Orientation of nests was predominantly northeast and was not correlated with position within territory or location of song perches (Lanyon 1995) . Lanyon (1957) attributed the orientation to the effect of prevailing winds that depressed vegetation to the north and east, an explanation also accepted by Roseberry and Klimstra (1970) . A table near the end of the account lists the specific habitat characteristics for Eastern Meadowlarks by study.
Area requirements:
Eastern Meadowlarks have multipurpose territories (i.e., defended areas in which feeding, mating, and rearing of young occur) (Lanyon 1995) but prefer large grassland areas over small areas for breeding (Herkert 1994a,b; Vickery et al. 1994, O'Leary and Nyberg 2000) . In Wisconsin, Wiens (1969) reported an average territory size of 2.3 ha for 18 territories. Also in Wisconsin, Lanyon (1956b Lanyon ( , 1957 ) reported a range of 1.2-6 ha for an unspecified number of territories, with most between 2.8-3.2 ha. In Oklahoma, two territories in tallgrass pasture averaged 2.0 ha (Wiens 1971) . Francq (1972) reported territory sizes ranging from 1.2 to 4.8 ha; large (size not given) territories were in open, grazed grassland with few trees and shrubs, whereas small (size not given) territories were in ungrazed grassland with lush ground cover and numerous scattered trees. In Missouri (Winter and Faaborg 1999) and New York (Bollinger 1995) , Eastern Meadowlarks were not considered area sensitive because density was not influenced by patch size. In Missouri, Eastern Meadowlarks also were not found to be affected by composition of the surrounding landscape, such as edge density; distance to another patch of grassland or forest; or cover, patch size, or core area (>50 m from an edge) of grassland or forest (Winter 1998) . In Illinois, however, Eastern Meadowlarks were considered moderately sensitive to habitat fragmentation (Herkert et al. 1993 ). Density of Eastern Meadowlarks was positively associated with area (Herkert 1991a) . Area required for Eastern Meadowlarks was estimated at 5 ha, in which area required was defined as the "area at which a species' probability of occurrence equals 50% of its maximum" (Herkert 1994a ). In Maine, density was positively affected by an increase in area; Eastern Meadowlarks reached <40% incidence at 500 ha in grassland barrens (Vickery et al. 1994) .
For Eastern Meadowlarks, no studies have investigated a relationship between patch size and nest success or patch size and rates of brood parasitism by Brown-headed Cowbirds (Molothrus ater). In Kansas, Eastern Meadowlarks that nested <100 m from woodland edges experienced significantly higher rates of parasitism by Brown-headed Cowbirds (Jensen 1999) . Mean nest distance from agricultural edges was about 44 m, and mean nest distance from woodland edges was about 50 m. In Kansas, successful nests were not farther from edge than unsuccessful nests, but nest success was low throughout the study area (Granfors et al. 1996) . Edge was defined as a fenceline, change in type of vegetation cover, road, or pond. In Nebraska, King and Savidge (1995) found no difference in abundance between landscapes composed of about 20% CRP within 23 km 2 blocks of agricultural land and landscapes composed of <5% CRP.
Brown-headed Cowbird brood parasitism:
Rates of Brown-headed Cowbird parasitism vary from 0% of 27 nests (S. D. Hull, unpublished data) to 70% of 40 nests (Elliott 1978) . Refer to Table 1 in Shaffer et al. (2003) for rates of cowbird brood parasitism. Eastern Meadowlarks may be multiply-parasitized (Eifrig 1919 , Francq 1972 , Elliott 1976 , Granfors 1992 , and will occasionally abandon nests due to cowbird brood parasitism (Roseberry and Klimstra 1970; Elliott 1976 Elliott , 1978 .
Breeding-season phenology and site fidelity:
Eastern Meadowlarks occur year-round throughout most of their range (Lanyon 1995) . Migrants in the northern portions of the species' range generally arrive on the breeding grounds from early January to late May and depart for the wintering grounds from early August to late December (George 1952 , Batts 1958 , Gross 1965 , Beason 1970 , Harrison 1974 , Johnsgard 1980 , Faanes 1981 , Janssen 1987 , Lanyon 1995 , Kent and Dinsmore 1996 .
Breeding occurs from late March to August (Lanyon 1995) . Peak breeding season ranges from early May in Kansas and southern Illinois to mid-May in Wisconsin, New York, and Massachusetts (Roseberry and Klimstra 1970) . The earliest recorded date of egg laying in southern Illinois was 14 April (Roseberry and Klimstra 1970) . Eastern Meadowlarks often are double-brooded (Lanyon 1956b (Lanyon , 1957 Easterla 1962; Gross 1965; Wiens 1969; Roseberry and Klimstra 1970; Francq 1972; Johnsgard 1979) , especially when the first nest is started early in the nesting season (Roseberry and Klimstra 1970) . Unsuccessful females will attempt to renest, often many times, within a single season (Lanyon 1956b (Lanyon , 1957 Easterla 1962) .
Both sexes exhibit site fidelity to previous breeding areas (Lanyon 1956b (Lanyon , 1957 (Lanyon , 1995 . Over a 3-yr period, 8 of 14 banded males returned to the area where they had been banded; only one did not return to his former territory (Lanyon 1957 (Lanyon , 1995 . None of the six males that failed to return were located in a 1.6-km zone around the study area; they were presumed to have died. Twelve of 22 banded females returned, with only three failing to return to the previous year's territory. Two of the three moved because no males occupied the territory, and one moved because the previous year's territory was now defended by a Western Meadowlark.
Eastern Meadowlarks may be polygynous (Wiens 1969; Lanyon 1957 Lanyon , 1995 . In Ontario, Knapton (1988) found that nest success of polygynously mated females was significantly higher than monogamously mated females.
Species' response to management:
The response of Eastern Meadowlarks to prescribed fire varies across their range. In the Flint Hills of northeastern Kansas, relative abundances were not affected by burning in moist years, but may be reduced in drought years (Zimmerman 1992) . Relative abundances between annually spring-burned tallgrass, tallgrass burned at less frequent intervals (interval length not given), and unburned tallgrass did not differ (Zimmerman 1993 (Zimmerman , 1997 . However, there was a significant difference in mean production of young/attempted nest between burned and unburned prairie (Zimmerman 1997) . In CRP fields in eastern Kansas, abundance of meadowlarks (Eastern and Western meadowlarks combined) was similar on unburned and burned CRP (Robel et al. 1998 ). Abundance was not significantly different between year of burn and 1 yr later, but abundance was higher in year of burn than 2-4 yr later. Also in eastern Kansas, meadowlark (Eastern and Western meadowlarks combined) abundance in tallgrass pasture was greater in CRP planted to native grasses, probably as a result of greater forb and insect abundance and lower vegetative height in pasture than in CRP (Klute 1994 , Klute et al. 1997 . Both CRP and native pastures were burned annually in spring. In Oklahoma, number of nests, clutch size, and number of young fledged from successful nests did not differ significantly between idle tallgrass plots and plots that were burned and/or grazed (Rohrbaugh et al. 1999) . Fewer nests were found on undisturbed plots in the second and third year of the study than in the first year, possibly due to increased vegetation density caused by lack of fire or grazing. Nesting success was significantly higher on undisturbed plots in the brood-rearing period but did not vary significantly during the incubation and combined periods. In Illinois restored and native grasslands, Eastern Meadowlarks showed no preference among areas that were burned, hayed, high-mowed (stubble >30 cm tall remains on the field), or idled (Westemeier and Buhnerkempe 1983) . Also in Illinois, abundances did not differ 1-3 yr postburn (Herkert 1994b) . In Missouri, density of Eastern Meadowlarks was not affected by time since it was last burned or hayed, although density tended to be lower in areas 1 yr postburn than in areas >1 yr postburn (Winter 1998) . In Wisconsin, Eastern Meadowlarks appeared on a restored prairie 3 yr after it was reseeded, which also was the year that it had been burned (Volkert 1992) . In native grassland in Arizona, Eastern Meadowlarks were more abundant in unburned than in burned fields; burned fields had less grass and shrub cover and more herb cover and bare ground than unburned fields (Bock and Bock 1988) . Meadowlarks preferred burned, native floodplain grasslands of sacaton grass (Sporobolus wrightii) over unburned grasslands; burned sacaton grasslands had significantly lower coverage of sacaton grass, no difference in coverage of other grasses, and higher herb cover and bare ground than unburned sacaton grasslands. In another Arizona study at the same study site, Eastern Meadowlark abundance was significantly lower 1 yr postfire on native grassland compared to unburned native grassland (Bock and Bock 1992) . No differences in abundance between burned and unburned tame grasslands were detected. Abundance was positively correlated with shrub cover; Eastern Meadowlarks were observed singing from shrubs and probably avoided areas where fire reduced shrub coverage.
Mowing may be detrimental to Eastern Meadowlarks during the breeding season due to nest destruction. In Kansas, mowing caused nest failure and in some cases abandonment of mowed fields (Granfors 1992) . Mowing destroyed 32 of 182 nests in Illinois hayfields (Roseberry and Klimstra 1970) . In Michigan, Eastern Meadowlarks successfully fledged one brood before mowing occurred, but ceased breeding activities in those fields after the fields were mowed (Harrison 1974) . For Eastern Meadowlarks nesting at rural Illinois airports, nest success decreased as mowing frequency and percent grass cover increased (Kershner and Bollinger 1996) . Nest success increased as percentages of cover by clover (scientific name not given) and other forbs increased. Mowing was the primary disturbance responsible for low nest productivity. The authors suggested that rural airports may be ecological traps because nest density of Eastern Meadowlarks was high but nest success was low. Mowed fields continued to be used as foraging sites. In Illinois hayfields, abundance of Eastern Meadowlarks was similar between mowed and unmowed areas (Herkert 1991a) . Mowed sites were cut 1-4 mo before 1 May, whereas unmowed sites were uncut for at least 12 mo before 1 May. In another Illinois study, Eastern Meadowlarks preferred tame hayland composed of several grass species over hayfields of red clover (Trifolium pratense) or alfalfa (Medicago sativa) (Roseberry and Klimstra 1970) . Alfalfa was not used in constructing the nest bowl; red clover was used but in conjunction with fine-stemmed grasses. Meadowlarks probably nested in clover because of grass invasion that provided some nesting cover, whereas alfalfa fields did not provide good grass cover. Hays and Farmer (1990) suggested that mowing can be beneficial to meadowlark (Eastern and Western meadowlarks combined) habitat, based on the HSI. They found that across the United States, emergency mowing (due to severe drought) of CRP fields enhanced the habitat suitability for meadowlarks by causing an increase in herbaceous canopy cover and in the proportion of grasses composing the herbaceous canopy the following year. Mowing also resulted in more grass cover than in unmowed fields.
The response of Eastern Meadowlarks to grazing varies across habitats. Eastern Meadowlarks usually respond positively to moderate grazing in grasslands of taller (heights not given) vegetation but respond negatively to heavy grazing in grasslands of shorter (heights not given) vegetation (Bock et al. 1993) . In Missouri, Eastern Meadowlarks were observed in grasslands of short to medium (about 50% cover 1 cm above ground and about 20% cover 25 cm above ground) stature that were moderately to heavily grazed (Skinner et al. 1984) . In Missouri and Oklahoma tallgrass prairie, density of Eastern Meadowlarks increased in response to moderate grazing (Skinner 1975 , Risser et al. 1981 . Also in Oklahoma tallgrass prairie, birds were more abundant in moderately grazed pastures than in idle pastures (Risser et al. 1981) . The authors suggested that heavy grazing would reduce meadowlark density. The ungrazed field was characterized by dense, homogeneous vegetation cover, deep litter, and few emergent forbs. The grazed field was characterized by reduced vegetation cover and litter depth, increased vegetation heterogeneity, and greater density of emergent forbs. In another Oklahoma study, meadowlarks (Eastern and Western meadowlarks combined) nested more frequently in moderately grazed tallgrass pasture than in undisturbed prairie (Smith 1940) . Heavily grazed sites were not used. In Kansas, Eastern Meadowlarks were common on moderately grazed pastures with open areas and mid-height (no values given) grasses (Eddleman 1974) . In southwestern Wisconsin, Eastern Meadowlark territories were observed on ungrazed pastures but not on continuously grazed or rotationally grazed pastures (Temple et al. 1999 ). However, two nests were found on both ungrazed and continuously grazed pastures and five nests were found on rotationally grazed pastures. Ungrazed grasslands were neither mowed or grazed from 15 May to 1 July. Continuously grazed sites were grazed throughout the summer at levels of 2.5-4 animals/ha. Rotationally grazed pastures, stocked with 40-60 animals/ha, were grazed for 1-2 d and then left undisturbed for 10-15 d before being grazed again; pastures averaged 5 ha. All sites were composed of 50-75% cool-season grasses, 7-27% legumes, and 8-23% forbs. In Illinois, Roseberry and Klimstra (1970) found that as grazing intensity increased, bird density decreased. Heavily grazed pastures were not suitable as Eastern Meadowlark habitat. The authors examined meadowlark use of lightly grazed and severely grazed pastures, of one field that had been ungrazed for 2 yr, and of a tame hayfield. Of 200 nests, 120 (0.3 nests/ha) were found on grazed areas and 80 (2.5 nests/ha) were found on the ungrazed field. A total of 51 nests (0.3 nests/ha) were found in tame hayland. In one 16-ha tame pasture, cattle grazed vegetation to heights ranging from 2.5 to 7.6 cm. Over 3 yr, eight nests were found. During a year when grazing was less intense, vegetation was more abundant and uniformly distributed, attaining heights of 12.7 cm. Eleven nests with eggs were found that year. Nests were built in the vegetation clumps. In another tame pasture, which was heavily grazed for 2 yr, three nests were found over both years combined. The next year, grazing pressure was reduced and 13 nests were found. In the following year, the pasture was reseeded to Kentucky bluegrass and meadow fescue and 12 nests were found. In the third and fourth years, no grazing occurred and 41 and 39 nests were found, respectively. In Kansas, Francq (1972) reported that of 14 nests in a pasture, three were destroyed due to trampling by cattle.
In Texas, Eastern Meadowlark abundance was greater in moderately grazed pastures than in heavily grazed pastures in both sandy loam and clay soils (Baker and Guthery 1990) . In southeastern Arizona, abundance was similar between grazed and ungrazed upland native pastures (Bock et al. 1984, Bock and Bock 1988) . Grazed grasslands had significantly lower grass and shrub cover, more bare ground, and no difference in herb cover than ungrazed grasslands (Bock and Bock 1988) .
In Oklahoma, mortality of eight Eastern and Western meadowlarks due to insecticides was reported (Griffin 1959) . In Maine, territory density of Eastern Meadowlarks decreased, and did not recover during the 8-yr duration of Vickery's (1993) study, after lowbush blueberries (Vaccinium angustifolium) were sprayed with the herbicide hexazinone at a rate of 4 kg/ha. Territory density appeared to be limited by herbicide-induced reduction in graminoid cover and increased blueberry cover.
Management Recommendations:
Promote greater forb density and diversity in managed grasslands (e.g., CRP, WPAs) to improve overall habitat quality and provide food sources such as insects (Hull 1993 , Klute 1994 , Niesar 1994 , Hull et al. 1996 , Klute et al. 1997 ). This may be accomplished by allowing natural succession to proceed or by interseeding forb species in grassland plantings (Klute 1994 , Niesar 1994 .
Limit the encroachment of woody vegetation (Sample 1989 , Herkert 1994a , Winter 1998 . Remove woody vegetation within and along the periphery of grassland fragments to discourage predators that may use woody vegetation as travel corridors and to enlarge the amount of interior grassland (Winter 1998, O'Leary and Nyberg 2000) .
Maintain a complex of burned and unburned habitats to provide a variety of grassland habitat types (Volkert 1992) . Conduct prescribed burns in late spring on warm-season grasses to eliminate or reduce competition by cool-season grasses and weeds (Skinner 1975) .
Burn prairie patches >80 ha on a rotation schedule, with 20-30% of area treated annually (Herkert 1994b , Winter 1998 , Rohrbaugh et al. 1999 . Small, isolated prairie patches should not have more than 50-60% of the total area burned at a time (Herkert 1994b) . Where several small prairie patches are present, a rotating schedule also can be implemented to provide adjacent burned and unburned areas. Burning is preferred over haying, because vegetation recovers more quickly after burning than after haying (Winter 1998) . Discourage grazing on burned grasslands to allow regrowth of herbaceous vegetation (Zimmerman 1997) . However, do not completely discourage grazing because privately owned tallgrass prairie are used primarily as cattle pasture. Work to create a mosaic of burned, unburned, and grazed areas.
Burn tallgrass prairie every 3-5 yr and mow only at intervals of >3 yr (Westemeier and Buhnerkempe 1983) . Burning is particularly recommended for areas where grazing is not used as a management tool.
Use burning as an alternative to mowing in CRP fields to periodically invigorate vegetation (Granfors 1996) . Do not conduct burns annually. Reduce frequency of burning from annually to every 2-3 yr on CRP fields (Robel et al. 1998) . Kimmel et al. (1992) and King and Savidge (1995) suggested conducting controlled burns on CRP fields every 3-5 yr to reduce vegetation that has become too dense. Cool burns are optimal because some bunchgrasses and forbs will remain after the burn (Granfors 1996) .
Provide periodic disturbances such as haying or grazing to increase floristic and structural diversity of seeded-native CRP, making them more attractive to meadowlarks (McCoy 1996) . Optimal mowing frequency may be every 3-5 yr in late summer, involving some kind of raking to reduce the litter layer (Hays and Farmer 1990) . Delay burning and mowing within the breeding season to enhance suitable nesting habitat or to prevent nest destruction (Sample 1989 , Bryan and Best 1991 , Granfors 1992 , Herkert 1994a , Granfors et al. 1996 . If management is required to control weeds in Kansas, use spot mowing and spot spraying after 15 July to reduce nest destruction (Granfors et al. 1996, Delisle and .
Allow moderate grazing where the average height of currently grazed grassland vegetation is 20.3-30.4 cm to enhance both avian species and plant height diversity (Skinner 1975 , Skinner et al. 1984 . To maintain plant vigor, do not graze warm-season grasses to <25 cm tall during the growing season in tallgrass prairie. Use a rotational system of grazing on two or more grazing units to provide a diversity of plant heights.
Grazing management decisions that attempt to benefit Eastern Meadowlark populations also must consider soil-type/grazing interactions (Baker and Guthery 1990) . In Texas, grazing intensity had little effect on the structure of ground cover on clay soils; however, on sandy soils, reduced grazing intensity increased vegetation cover. Amount of bare ground varied according to whether soils were moderately or heavily grazed.
Discourage birds from attempting to nest at small, rural airports in Illinois as airports are population sinks (Kershner and Bollinger 1996) . This can be accomplished by lowering the cutter height and mowing more frequently. Few birds nested at vegetation heights of 3.8 cm.
12 Nest densities were negatively correlated with VOR; ranges for VOR, vegetation height, and litter depth in the two fields in which nests were found were 6.4-47.4 cm, 28.8-87.1 cm, and 2-6.4 cm, respectively; ranges for VOR, vegetation height, and litter depth in the two fields in which nests were not found were 23.3-76.8 cm, 85.7-105 cm, and 1.7-4.1 cm, respectively Granfors 1992 , Granfors et al. 1996 Kansas Burned tallgrass pasture, CRP (idle seeded-native, Nest success and number of young fledged did not differ among habitat types; selected nest 16 seeded-native hayland), tallgrass pasture sites with greater grass cover, litter cover, and structural homogeneity than on random plots; overall, nests were characterized by 69% herbaceous cover, 38 cm herbaceous height, and 23 cm VOR; nests in rangeland were characterized by 46% grass cover, 5% residual cover, 78% litter cover, and 3.1 cm litter depth; nests in CRP were characterized by 57% grass cover, 10% residual cover, 77% litter cover, and 2.7 cm litter depth; no significant differences were found between parasitized and unparasitized nests in any vegetation variables Abundance was similar between annually burned and unburned grassland *In an effort to standardize terminology among studies, various descriptors were used to denote the management or type of habitat. "Idle" used as a modifier (e.g., idle tallgrass) denotes undisturbed or unmanaged (e.g., not burned, mowed, or grazed) areas. "Idle" by itself denotes unmanaged areas in which the plant species were not mentioned. Examples of "idle" habitats include weedy or fallow areas (e.g., oldfields), fencerows, grassed waterways, terraces, ditches, and road rights-of-way. "Tame" denotes introduced plant species (e.g., smooth brome [Bromus inermis]) that are not native to North American prairies. "Hayland" refers to any habitat that was mowed, regardless of whether the resulting cut vegetation was removed. "Burned" includes habitats that were burned intentionally or accidentally or those burned by natural forces (e.g., lightning). In situations where there are two or more descriptors (e.g., idle tame hayland), the first descriptor modifies the following descriptors. For example, idle tame hayland is habitat that is usually mowed annually but happened to be undisturbed during the year of the study.
